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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57) Abstract 

PURPOSE: To reduce the resistance of a lannlnated film 
even when the thickness of a transrtion metal compound 
film becomes thinner by forming a transition metal film 
on the entire surface of a semiconductor sufc^strate. on 
which impurity diffusion layers and insulating films are 
formed, in an inert g^ atmosphere containing no 
nitrogen and a transrtion metal nitride film on the 
transition metal film in an inert gas atmosphere 
containing nitrogen, and then, heating the laminated film. 

CONSTITUTION: On the entire surface of an Si substrate 
11 which is provided with a P*-diffusion layer 14 on its 
surface and insulating films 124. 185, and 13, formed in a 
desired pattern, a Ti film 17 ts formed by sputtering 
using a Ti target in an inert gas atmosphere containing 
no nitrogen. Then a TIN film 1 8 is formed on the Ti film 
17 by performing sputtering using a Ti target so that 
the substrate 1 1 cannot be exposed to plasma in an inert 
gas atmosphere containing nitrogen. Thereafter, a TiSi, 
film 19 is formed at the part where the Ti film 17 is in 
direct contact with the substrate 11 by heating the 
laminated film of the films 17 and 18. Therefore, the 
resistance of the laminated film can be sufficiently 



lowered even when the thickness of the Ti compound film 
ts reduced to 50nm. 
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(N : 0. 1 7 1 nm) , Ti S iz ®^&^fS^*S^^ 

T i S iz ®IS^-<3DM»ie?>7K5^>i/^;b*^ 

T, T i S izl^^KI^^^Lfc©^*, ^^®^#$:.S: 
tJ-To * fc> T i S i 2 ©JtSSlA^ 1 3 M c mT'feS 
CDfC^fL. T iNitl 0 0 nQ cm&.±(Dmm.trLm^W 
±iHLfc^:^ttMbTTi S ig KilbTO 

[0 0 5 2] $e,}c, ±mmm(D3\^mz.-t^m.iz^^ 

X. T i /T i Niia^}<»>f>|^SfCM-S*T*<7)X^C0 
*T'TiMif{C#<^A$tVfe^|5gtt, ^«)^AL^ 

;tTiN(i, ^S*{C^'ffcS*V^-t<, -MTiSi 
[0 0 5 3] ::LtHZMLm2(DmmmXlt. TiNCO-fb 
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^-&T'*;T i NmmmmiziiT im'p^<Dmm(Dm*jj2^ 

HZMLXAr:f^X-7it^m^X&?>f^&HZ. mMzf 
vXvtCjt'^TT iM-&^:^3JS^!S^{i/i^$<, ^&^=-^R5 
^$:*D^c<^^, ^e^tc, T i s i 2 l^tf tcg^*^^ y 

10 $ ejtC[pf±-rS, i«±«)*i«{C«J: T i S i 2 l^<©i& 

[0 0 54] 3z:t% ±ie®T i as^^-fbfi&ihos&m 

fCj;oT. Ti S i2 m^m^^mti^l^'Pl^. "tOi'^m. 
[0 0 5 5] $6{c, a>E$:i^^>KmfiCA^e>#*^-ltfe 

T i S®_h{C^;t -5 ^Jf ;l - S^' Sr^iP 3 i±S 3 i: *<T' # 

(Z)iE-^:^>(Z)T iaffi^<Z)A»;ji*'S:R&^, ±fS?&:^A^ 

[0 0 5 6] T iK&Jia-tS^-^fC, 4 0 0TC 

J^tT®iaS, MA«2 0 Ot:-e««S:ML*j!j^e>XA 
^y^U>y&^7e)ii, S«ii;Kj:St-Szlii^<Ti^c|3 

[0 0 5 7] $6fci^i, ^2.<Dmmm-i3mx\%T i/ 

oTTiSi2 ^m^\^r=.t)\ 7'--;i/S:Ar#ffl^4' 
[0 0 5 8] «#H^PfT'j^St-S^ST'tt, mm 
*^Ti|K^®(cai^LT, M-fbSrffiiiS-Br-SililfCi/U 
40 ^2«)|iMfi»JT-3^LfeJ:^{CllS*^<BT-r 

i-^T'«;<, T i S i2 lS*<^)*'5ie)-r, TiSig^a 
50 :^K:J:oT, T i tfr^^^WffigcSrS/MSfcaiMT' 
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•5. 

(0 0 5 9] ±faLfefit^{Ct, TiN(Dl&m^±^< 

rt7?jEi!cfi&M^i>$-B:^ 'iit, T i s m^oimm 

tiSS:eM3-tt'5-hT'^«fi<JT'feofc= T i NOT 

at^^H^!lS#A\ MS#HM*^ 6 T i ^BtCifi^a C 
^(r ^ J: e) tC T i N < =fo 2 ei5gM^iA_hlC«: 5 J: o 

^l?-r S 3 i: Ji-g- o * -e ^ V \ 

[0 0 6 0] ^mmii±mmmmizm&z.iifj:<. -e® 

Mx.«T i S ig JS<^1>{Ct);g^^«<7)S/U-9--f N\ 
«aiK.tfN iSix.CoSix (X=0.5,l,2)^V^^d:Z r S 
ix , PdxSi, VSix, HfSix, TaSix 
. WS ix ^G)^'U-y--f KS:M-tSI^(Ct)#>^® 

5f^Mi^Ofi£fiC 5: R6ihi- S z: i: (C j: o T ra«©^:^*^«B^ 

a>^^**nrtgT'*.S. *fc_hiBia6MT'tt. p* -Si 
WSLt\Z-o\,^X%vt^tz.i3\ n* -S iSfeifC-ov^T 

[0 0 6 1] 
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^ST i ^(DM^^mcDit-^^mi: 5 0 n mt^K^tL 
[@Broffi#j5:fi^] 

[H 1 ] 111 ®^M{C^*5S*^«:^S<O^J^a5: 
10 [02] ^l®|y6M:?fiS{Cfflv^feXA>v^^SS:^^ 

[S3] mi(Dmmmic:j3i-f^^^v-i7!mi^^-t 

Mo 

[04] ||i<Z)^Wcfet:tSS lMS:0-^ff$:tJe5fcMi: 

[05] mK^mmmic^irt^siMs-^^m^'^^it 

[06] m2OTSygWc^fcS^^^*:^gOTSStXgS: 
20 [07] m2®|ygM^S}C«.V^fe^A^v^SI«&3^-t- 

m^0= 

[08] md&miz^^^mi^mmo^mmjim^mtm 
ffi0= 

[#-^«)§i^] 

10. 5 

11. 5 1 

12. 5 2 "-7-r-;i/K^'fbm 

1 3->y-h^JSc 

1 4-P+ 

30 16 -- S i Og 1^ 

17, 57-TiK 

18, 5 8-TiNl^ 

19, 59— TiSiai^ 

2 0-T i 9->fv h 

3 0 --T i N^-- y>y h 

5 5- -CVD-S i O2 IK 
5 6-BPSGK 
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